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History:

�First Piezo Installation � October 1988

�Sensor Scheme: Loop � Piezo - Loop



Currently:

248 continuous class stations

�15 � No usable class data

�10 � Usable data for single
direction only



!43% of our class data was flagged bad.

!57% of our class data was flagged good.

132,054 days of data



Causes of bad data:

�Sensor failures.

�Poor wiring.

�Rough roads.

�Electronic failures.



Corrective Actions:

�Replace defective sensor.

�Replace bad boards.

�Tighten/resplice connecters.

�Adjust piezo/loop settings.

�Move site location.



�Manually examine the vehicle class data by
looking at a month of data at a time.

�Easy to spot trends, especially weekday
versus weekend traffic.

Determine Data Validity:



Example of Class Report
Class 2

3540
3503

2998
2783
2525
2486
2933

3192
3167

2384
2105
1272
2255
2799

3136
3109

1375
2123
2094
2326
2989

3089
3013

2318
2142
2147
2258
2900

3121
3024

2322
Weekday vs. Weekend



Example of Class Report

Weekday vs. Weekend

Class 9

1409
885

3028
1015
3374
3324
3313

1416
907

3574
3351
3412
3278
3297

1449
932

3550
3339
3323
3401
3164

1378
895

3503
3254
3290
3473
3236

1478
945

3556



Most  obvious error to spot is a classifier
that is placing all vehicles in the same

class.



Class 2

3926
3854

3910
3371
3912
3848
3907

3556
3566

3463
3668
3633
3693
4054

3807
3759

3448
3641
3516
3591
4126

3713
3668

3466
3579
3677
3823
4084

4095
3760

3585
Class 2 represents 99.5% of the total data.



Examine Daily Vehicle Class
Distribution



Site 0043, Southbound

TRUCKS AND BUS AVERAGE =    72  (1.95 %)
TRUCKS AVERAGE                   =     72  (1.95 %)
HEAVY TRUCKS AVERAGE    =     48  (1.31 %)



Site 0043, Northbound

TRUCKS AND BUS AVERAGE =    72  (1.95 %)
TRUCKS AVERAGE                   =     72  (1.95 %)
HEAVY TRUCKS AVERAGE   =     47  (1.28 %)



DIFFERENCE = 0%

TRUCKS AND BUS AVERAGE =    72  (1.95 %)
TRUCKS AVERAGE                   =     72  (1.95 %)
HEAVY TRUCKS AVERAGE    =     48  (1.31 %)

TRUCKS AND BUS AVERAGE =    72  (1.95 %)
TRUCKS AVERAGE                   =     72  (1.95 %)
HEAVY TRUCKS AVERAGE   =     47  (1.28 %)

Site 0043, Southbound

Site 0043, Northbound



Directional Distributions Obviously
Different



Site 0230, Northbound

TRUCKS AND BUS AVERAGE =    339  (14.80 %)
TRUCKS AVERAGE                   =    338  (14.76 %)
HEAVY TRUCKS AVERAGE   =    320  (13.98 %)



Site 0230, Southbound

TRUCKS AND BUS AVERAGE =    96  (4.76 %)
TRUCKS AVERAGE                   =     96  (4.76 %)
HEAVY TRUCKS AVERAGE   =     90  (4.46 %)



TRUCKS AND BUS AVERAGE =    339  (14.80 %)
TRUCKS AVERAGE                   =    338  (14.76 %)
HEAVY TRUCKS AVERAGE   =    320  (13.98 %)

TRUCKS AND BUS AVERAGE =    96  (4.76 %)
TRUCKS AVERAGE                   =     96  (4.76 %)
HEAVY TRUCKS AVERAGE   =     90  (4.46 %)

DIFFERENCE = 10.04%

Site 0230, Northbound

Site 0230, Southbound



Directional Distributions Almost Equal



Site 0286, Northbound

TRUCKS AND BUS AVERAGE =    174  (3.87 %)
TRUCKS AVERAGE                   =    172  (3.83 %)
HEAVY TRUCKS AVERAGE   =    142  (3.17 %)



Site 0286, Southbound

TRUCKS AND BUS AVERAGE =    68  (1.88 %)
TRUCKS AVERAGE                   =     66  (1.82 %)
HEAVY TRUCKS AVERAGE   =     56  (1.55 %)



DIFFERENCE = 1.99%

Site 0286, Northbound

Site 0286, Southbound
TRUCKS AND BUS AVERAGE =    68  (1.88 %)
TRUCKS AVERAGE                   =     66  (1.82 %)
HEAVY TRUCKS AVERAGE   =     56  (1.55 %)

TRUCKS AND BUS AVERAGE =    174  (3.87 %)
TRUCKS AVERAGE                   =    172  (3.83 %)
HEAVY TRUCKS AVERAGE   =    142  (3.17 %)



�Unless there is a motorcycle
rally in the area, class 1 volume
should be quite low.

�A large number of motorcycles
indicate an incorrect speed
measurement.



Class 1

0
90

69
55
22
20
25

63
67

0
50

1635
0

8205

0
8788

5460
4428
4750
7739

12782

8797
8891

6354
4364
4273
5065
6661

6876
8146



�A large number of class 6 trucks
are a sign that the loops might be
dropping out on a semi-tractor
trailer, causing the classifier to
think the tractor is a class 6
truck, and the trailer is a class 1
or class 2 vehicle.

�As a general rule, rural interstate
highways in Florida carry very few
class 7 trucks, less than 50.



Class 7

173
297

278
317
307
337
268

143
264

265
285
297
303
220

137
231

279
280
315
302
202

123
201

256
291
315
297
191

127
222



�Vehicle classes 8 and 9 can
be compared to each other.

�Typically on Florida interstate
highways, there are 3 to 5 times
as many class 9 trucks than class
8 trucks.



Site 0152(I-10), Eastbound Class 8

287
295
332
307

234
242

299
314
297
336
335

255
250

288
310
340
357
400

247
306

310
290
279
309
350

267
274

320
335

Class 9

1817
1874
1903
1255

949
1659

1570
1699
1813
1839
1288

1005
1618

1554
1749
1798
1919
1255

1019
1606

1632
1701
1766
1896
1341

995
1726

1698
1764

Class 9 (Total = 45,708) > Class 8 (Total = 8,765)



�Non-interstate roads may have more
class 8 trucks than class 9 trucks.



Site 0193(SR 878), Westbound

Class 8(Total = 4,376) > Class 9(Total = 213)

Class 8

172
198
136
186

121
56

146
75
189
160
186

131
76

190
165
169
186
210

109
77

165
189
182
170
201

114
66

184
167

Class 9

7
7
9
9

2
4

12
10
9
8
11

4
4

11
7
7
10
2

6
2

10
4
9
14
11

3
2

12
7



�Class 13 trucks are usually a good
indicator as to the validity of the
vehicle class data, because there are
very few of these 7 or more axle
trucks driving around.

�Look at the data closely if there are
more than 10 class 13 trucks in a
single direction in a single day.



Site 0277 - SR 6
Class 13

10
9

13
8
24
30
27

7
8

29
28
38
46
35

14
8

25
23
28
21
13

12
4

28
23
24
24
19

15
13

21



Site 0416 - FL Turnpike
Class 13

48
46
33

17
23

42
41
41
45
42

15
23

36
50
58
48
40

19
24

36
47
50
53
42

15
20

40
44
43
45
45



�Class 15 are vehicles that the
classifier can�t classify.

�If class 15 is more than 10% of
the total volume, something is
wrong.



Class 15

111
82

97
74

2277
11253
10623

10601
9649

11167
10931
11198
11258
12304

10473
9235

11311
10772
11048
11071
12481

10336
380

66
91
83
96
103

95
99

95



Automated Edits

�Site Specific

�Weekday, Weekend



Class Edit Profile, Site 0164

Class 5
     Weekday = 30
     Weekend = 10

Class 8
     Weekday = 240
     Weekend = 200

Class 10
     Weekday = 10
     Weekend = 0



Criteria

Expected Permissible

= 0

1 � 49

>= 50

0 � 10

+- 50

+- 80%



Edit Report, Site 0164



Site 0164, Bad Data
Ranges:

Class 5
     Weekend = 0 � 60
     Weekday = 0 � 80

Class 8
     Weekend = 48 � 432
     Weekday = 40 � 360

Class 10
     Weekend = 0 � 10
     Weekday = 0 - 60



Questionable Data



Class 13

52

60
66
59
55
19

28
49

61
63
60
51
17

26
49

64
64
65
55
27

24
50

61
59
65
40
21

23



Field Verification

�Manual

�Video

�Portable



Portable Sensors

�Road Tube

�Piezo

�Electrical

�Fiber optic



Video Capture



PET Switch Layout
Nails

Ramp Device

Sensors

6�� Tape

10�

Streeter
Amet 241



FlexSense Layout

Sensors

Pocket Tape10�

ADR 2000



BL Layout

Sensors

10�

Pocket Tape

ADR 2000



PET Switch Creep



Test Observations

PET Switch � Difficult to install, poor vehicle class

FlexSense � Requires lots of TLC, fair vehicle class

BL � Worked fine, good vehicle class



Conclusions

�Systems must be monitored and maintained.

�Spot problems as they develop.

�Local knowledge is essential.

�For locations with no local knowledge available, a
portable classifier fitted with appropriate sensors

can be used to verify accuracy.




